Summary
Weidmann/Müller-Steinhardt/Schneider/ Weck/Klüter tics of lapsed WB donors, who are likely to have only few donations, 4 years after their initial donation as well as to identify self-reported barriers to return for further blood donations.
Material and Methods

Study Population
The German Red Cross Blood Service Baden-Württemberg -Hessen collects approximately 85-90% of all WB donations in southwest Germany. In 2009, a random sample study of 8,000 non-remunerated donors, who first donated WB in the year 2005 at the German Red Cross Blood Service Baden-Württemberg -Hessen, was selected. The sampling was performed by extracting donor information from our database, including name, address, age, sex, and the number of all previous WB donations. No information was available on WB donations made at competing blood services or in other federal states than Baden-Württemberg or Hesse. Donors who are permanently deferred were excluded from the database before drawing the sample. A self-administered questionnaire was mailed to the selected donors along with a personalized introduction letter, a data security statement, and a stamped, pre-addressed return envelope. After 5 weeks, a second mailing including a reminder letter, questionnaire, data security statement, and return envelope was send to non-respondents.
Survey Instrument
The self-administered questionnaire contained 18 questions, including sections on sociodemographic characteristics (7 questions), donation history (1 question), experiences and satisfaction with the first and last WB donation (5 questions), social ties (3 questions) as well as motivation for and deterrents from blood donation (2 questions). Study design and questionnaire were positively approved by the local ethic committee (reference number 2009-227E-MA). Donors were categorized as 'lapsed' if they answered that they had not donated within the last 24 months. Lapsed donors were asked to rate the relevance of twelve potential barriers on a five-point scale. The barriers given were adopted from a previous study [9] .
Several questions gathered information relevant for describing lapsed donors including age, sex, education, employment, moves during the surveillance period, active donors among friends and relatives, and the number of WB donations during the first 12 months after the initial donation [4, 5, 13] . Satisfaction with the last donation was assessed by 9 questions about different steps of the donation process. Exploratory factor analysis showed that the items were highly correlated and loaded on a single factor. Therefore, a mean satisfaction value of all items was calculated and categorized into tertiles (low, medium, high). Additionally, the participants were asked, on a five-point scale, how they felt physically at the last donation. The ratings were categorized into low (very bad, bad, fair), medium (good), and high (very good).
Finally, two indicator variables were included to minimize bias due to donations at other blood services. The first one identifying donors who have donated at least once outside the federal states of Baden-Württem-berg or Hesse and the second one identifying donors living close to a competing blood service and could have donated there. This variable was generated using the zip codes of each respondent [14] .
Statistical Analysis
The proportion of lapsed donors who had not donated within the last 24 months was calculated amongst the participants of the donor survey. This was followed by a bivariate analysis during which donor characteristics were set in relation to collected data on lapsed donors. Group differ
Introduction
Most developed countries are currently facing a significant change in their demographic structure with major implications for blood supply. While the number of eligible whole blood (WB) donors is declining, the demand for blood products is increasing continuously due to the aging process of these societies [1] . To avoid future blood shortages, the mobilization of the healthy part of the population presently not donating blood as well as the reactivation of lapsed donors that have not donated in the past years is therefore becoming increasingly important [2] . A previous study showed, however, that people presently not donating blood and lapsed donors differ according to sociodemographic characteristics and in their reasons for not donating [3] . Reactivation of lapsed donors therefore requires tailored recruitment strategies that may differ from mobilization campaigns for people who have never donated blood before. To optimize these reactivation strategies, it is crucial to elucidate sociodemographic characteristics of lapsed donors and identify motivational factors deterring them from further blood donations.
In recent years, a number of studies have attempted to identify characteristics of lapsed donors as well as barriers for returning. These studies showed that lapsed donors were more likely to be female, younger, better educated, less satisfied with the last donation and less interested in incentives than donors who donate regularly [4, 5] . The risk of becoming a lapsed donor increases if donors received only few invitations to donate blood, have a blood group other than O and live in neighborhoods that have a low average income or are ethnically diverse [5] . Furthermore, donors who were temporarily deferred or showed mild or severe reactions at their last WB donation were more likely to stop donating [6, 7] . Accordingly, medical reasons were often stated by lapsed donors as barriers to further blood donations [3, 8] . Further important barriers to donate blood were the lack of a convenient place to donate, fear of needles or contradicting diseases, lack of time, limited opportunities to donate, bad treatment, and poor staff skills [3, [9] [10] [11] .
A detailed analysis of Canadian donors showed that the characteristics and barriers of lapsed donors may be influenced by the donation history [4] . The higher risk of women to lapse appeared only among repeat blood donors, whereas the association with education was only significant for first-time (FT) donors. Nevertheless, most of the previously published studies do not consider the donation history or the number of previous WB donations [3, 5] . This makes it difficult to tailor donor reactivation strategies as characteristics and barriers of lapsed donors are likely to be influenced by this.
Several studies showed that the risk of becoming a lapsed blood donor is highest at the start of the donor career and decreases significantly after the 3rd or 4th donation [12, 13] . A considerable percentage of lapsed donors at each blood service is likely to have only few donations [5] . Thus, the aim of this study was to determine sociodemographic characterisTransfus Med Hemother 2012;39: [9] [10] [11] [12] [13] [14] [15] Characteristics of Lapsed Donors 11 blood service significantly increases the likelihood to become a lapsed donor in our study, whereas donations in other federal states were considered as not relevant. The multivariate logistic regression confirmed most of the bivariate associations. However, the differences between the education groups were no longer significant when adjusting for all other variables. Amongst lapsed donors, medical reasons were the most frequently stated reasons preventing donors from continuing to donate blood (30.9%) followed by moving away from the area where they used to donate (18.7%) (fig: 1) . Travel to foreign countries, new jobs or schools, and a feeling of being sick during the last donation were other important reasons (16.3, 13.3 and 13.3%, respectively), whereas 'afraid it hurts', 'treated badly by the staff', and 'dislike the sight of blood' were rated as not important. The evaluation of five barriers showed significant differences between three age groups (donors' age: 22-25, 26-43, and 44-65 years). Medical reasons (p < 0.01) were more important to middle-aged and older donors than to younger donors. In contrast, moves (p < 0.001), travel to foreign countries (p < 0.001), new jobs or schools (p < 0.001), and donations at other blood services (p < 0.001) were rated significantly higher amongst younger lapsed donors.
Discussion
Donor retention has been described as a major challenge for blood services. Several studies showed, however, that many donors do not donate regularly and lapse after few donations [12, 13] . This study identified risk factors for becoming a lapsed donor 4 years after the initial donation, considering donor sex, age, employment status, having moved, first year donation frequency, dissatisfaction with the last donation experience, lack of social ties, and the access to competing blood services. Medical reasons, having moved, travel to foreign countries, and new jobs or schools were stated as major reasons preventing lapsed donors from continuing to donate blood.
These results have several implications for blood services that are willing to reactivate donors not having donated within the last 2 years. First of all, a high proportion of lapsed donors have moved to another city, and thus the new mailing address may be unknown. Blood services should therefore check, whether email addresses are available and could be used to reactivate lapsed donors. Online communities for blood donors could be another interesting alternative to stay in contact with donors that have moved to another city and invite them to new donation sites [17] .
Our study showed further that many lapsed donors have health concerns that should be addressed in reactivation campaigns. Three out of 10 lapsed donors rated health concerns as important or very important, although our sample did not include any permanently deferred donors. In a previous study on deterrents of lapsed donors, it appeared that many lapsed donors described themselves incorrectly as permanently deTo describe the relevance of different barriers, the proportion of lapsed donors who rated the barrier as important or very important (value four or five on a five-point scale) was calculated. The analysis was performed separately for three age groups (22-25 years, 26-43 years, and 44-65 years) as previous studies showed that the relevance of barriers to donate may differ with age [15] . Chi-square test was used to test for significant differences between the groups. All tests were conducted two-tailed and p values < 0.05 were considered statistically significant. The statistical package PASW Statistics 18 (SPSS, Inc., 2009, Chicago, IL, USA) was used for the calculations.
Results
The self-administered questionnaire was filled in and returned by 3,077 donors correlating to a response rate of 38.5% according to AAPOR standards [16] . Donors who did not participate in the survey tended to be younger, male, and have donated less frequently after the initial donation than donors who returned the questionnaire (table 1) . Due to missing values in any of the variables, 375 donors were excluded from the analysis. Our analytic sample consisted of 2,702 donors with a mean age of 36.5 years.
Among all participants, 29.7% reported that they had not donated in the past 24 months and were therefore categorized as lapsed. All other participants (70.3%) reported that they had donated at least once in the past 24 months and were categorized as active. Bivariate analysis showed that lapsed donors were significantly more likely to be female, between 26 and 33 years old, not employed, have moved several times during the study period, have a high education, and report no further donations in the first 12 months after the initial donation (table 2) . Furthermore, lapsed donors were less satisfied with the last donation experience and were more likely to report a feeling of being sick during the last donation. In contrast, lapsed donors were less likely to have family members or friends who donate blood regularly. The access to a competing The dependent variable has two categories: 'being lapsed = 1' or 'being active = 0'. Interpretation example: Adjusting for donor characteristics, the last donation experience, social ties, and access to other blood services the risk of being lapsed four years after the initial donation of not employed donors was 1.73 times higher as the risk of employed donors. These differences were significant with p < 0.001. Characteristics of Lapsed Donors 13 only had very few donation experiences and that many of them were dissatisfied with the last experience. Adverse events, long waiting times, unfriendly staff, inconvenient location, or anxiety have been discussed as reasons for dissatisfaction [17] . It may help lapsed donors to know that the blood service is interested in improving its services and regrets any inconvenience. It may also be important to communicate that severe complications after WB donation like fainting are rare and can easily be prevented in many cases [18] . ferred due to temporary conditions like low hemoglobin or hematocrit values [10] . Blood services may reactivate those donors, pointing out that only few donors who once have donated successfully are permanently deferred. Our results suggest that especially older donors may be interested in such information addressing health concerns. In contrast, younger donors may be more interested in deferral periods due to travel to foreign countries. The current findings also suggest that donors who become lapsed donors at the beginning of their donor career by the German Red Cross Blood Service Baden-Württemberg -Hessen. To avoid biased results due to blood donations at other organizations, we used two indicator variables to account for competing donor recruitment activities. The analysis showed that donors living close to a competing blood service were indeed more likely to become lapsed donors, confirming previous findings [14] . Second, donors were categorized as 'lapsed' based on questionnaire data, but not on the information from the database of the German Red Cross Blood Service Baden-Württemberg -Hessen. The proportion of lapsed donors might therefore be underestimated due to social desirability bias. We decided to use a self-administered mail survey instead of personal or telephone interviews in order to minimize bias due to underreporting of being lapsed. Third, the response in our survey was higher among donors who returned for further donations (table 1) . Hence, the proportion of lapsed donors is expected to be higher than the estimated 29.7% presented in this study. Fourth, lapsed donors may face additional important barriers that we did not ask for in our study. We decided to adopt a list of twelve potential barriers from a previous study and found considerable variation that underscore the need for donor survey. Qualitative studies may be a useful addition to detect further barriers and to explore the role of medical reasons which appeared to be very important for lapsed donors of the German Red Cross Blood Services.
The aim of this study was to identify characteristics of donors that had not donated in the past 2 years compared to active donors and to describe motivational factors deterring them from further blood donations using a list of potential barriers. The results showed that lapsed donors were more likely to be female, younger, not employed, having moved, dissatisfied with the last donation experience, and have no friends or relatives donating blood. In contrast to a previous study, medical reasons and moving to another city were the most frequently stated reasons that prevented lapsed donors of the German Red Cross Blood Service Baden-Württemberg -Hessen from continuing blood donation.
